Immunocytochemical and electron-microscopic features of tooth pulp innervation in hereditary sensory and autonomic neuropathy.
Characteristics of the pulpal innervation in teeth obtained from a 4-year-old Asian boy with hereditary sensory and autonomic neuropathy, type II (HSAN) were investigated. Four minimally carious primary teeth were split longitudinally and prepared for either fluorescent immunocytochemistry or electron microscopy. The occurrence and distribution of specific neuropeptides were determined by the use of antisera to calcitonin gene-related peptide (CGRP), substance P (SP), neuropeptide Y (NPY), and vasoactive intestinal polypeptide (VIP). The overall innervation of the pulps was visualized using antiserum to protein gene product 9.5; an antiserum to dopamine beta-hydroxylase was used to identify postganglionic sympathetic fibres. Pulpal innervation in HSAN was notably different from that of normal teeth: in comparison with the controls, HSAN teeth had an overall marked reduction in pulpal innervation with an absence of large nerve bundles and the subodontoblastic plexus. CGRP- and SP-immunoreactivity was absent in HSAN specimens and VIP-immunoreactivity was reduced. However, NPY-immunoreactivity appeared to be increased within certain regions of the pulp/dentine complex. In addition, there was evidence of NPY-immunoreactive fibres extending into dentine, a feature not seen in the controls. Electron microscopy revealed an absence of myelinated nerve fibres and a paucity of unmyelinated fibres. CGRP and SP have a well-established role in nociceptive processing and their absence in the HSAN teeth would seem to correspond with the clinical presentation of marked peripheral sensory deficit, characteristic of this condition. An up-regulation of NPY-immunoreactivity has previously been reported in animal teeth following nerve injury and a similar mechanism may have stimulated increased NPY expression in HSAN teeth, but the functional significance of its presence within dentinal nerves is not known.